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BASIC- ABSTRACT: 

The machine tool surface is clad with a layer of solid soln. of 

titanium- chromium-carbonitrile having thickness 1-20 micron and represented by formula 
(TixCry)CN where y 0.01-0.1 and x is variable provided that x+y = 1 . The process is 
used for processing a cutting and scraping machine tool to impart anti-abrasive nature. 

A sample material is produced from a super-hard alloy steel in accordance with JIS 
(Japanese Industrial Standard) -P- 3 . The material is put in a tubular reactor contg. 
hydrogen gas and the tubular reactor is heated to 1,000 degrees C. Chromium and 
titanium metal heated at 500 degrees C are introduced into the tubular reactor, and 
simultaneous ly hydrogen carrier gas contg, bromine is fed into the tubular reactor. 
Further, a gas consisting of chromium bromide and titanium bromide is introduced into 
the tubular reactor and subsequently a gaseous mixt . consisting of methane and nitrogen 
is fed into the tubular reactor. The reaction is above-mentioned reactants is carried 
out at 1,000 degrees C for 3 0 mins . Thus, the layer of the solid soln. of 
titanium- chromium carbonitride is sedimented on the surface of the sample material. By 
means of X-ray analysis, it is confirmed that the solid soln. consists of a complex 
cpd. represented by formula (Ti . CrO . 05) {CO . 5 .NO . 5) . 
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(54) COVERED TOOL 

(57)Abstract: 

PURPOSE: To enhance hardness of a (TiCr)CN cover layer and improve wear resistance and 
oxidation resistance by forming on a substrate a dense layer which has a specified thickness 
and consists of a solide solution carbonitride represented by (TixCry)CN, with the atomic ratio 
specified. 

CONSTITUTION: A cover layer comprises a dense layer having a thickness of 1 W20p, and 
consisting of a solide solution carbonitride represented as (TixCry)CN, where x+y=1 and 
y=0.01W0.1. In an practical embodiment, a substrate made of hard metal classified as 
"JISP30" and having a shape classified as "CIS SNP432", rounded at 0.02R, was placed in a 
reaction tube (A) and heated to 1000°C while flowing H2 gas in the tube (A). On the other 
hand, pieces of Cr and Ti were packed in another reaction tube (B) and heated to 500°C, and 
bromine was introduced into the tube (B) using H2 as a carrier gas. The resulting gaseous 
bromides of Cr and Ti were added with CH4 and N2, and the mixture gas was introduced into 
the tube (A), to form a cover layer on the substrate. Thus, the hardness of the TiC cover layer 
can be enhanced, and the wear resistance and oxidation resistance improved. 
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